Absence of binding activity of neuron-restrictive silencer factor is necessary, but not sufficient for transcription of NMDA receptor subunit type 1 in neuronal cells.
Neuron-restrictive silencer factor (NRSF, also termed REST) has been proposed to restrict expression of a set of genes to neurons by blocking their transcription in nonneuronal cells. The N-methyl-D-aspartate (NMDA) receptor subunit type I (NR1) gene contains a consensus sequence for the NRSF/REST binding site (NRSE/RE1). In this study, we evaluated the contribution of NRSF/REST to neuronal specificity of the NR1 gene. NR1 mRNA expression correlates with the absence of NRSF/REST binding activity, rather than expression of NRSF/REST protein, in several cell lines, suggesting that the absence of NRSF/REST-binding activity is necessary for the expression of the NR1 gene. HeLa cells, which do not express the NR1 gene, have NRSF/REST binding activity to the NR1 NRSE/RE1, resulting in inhibition of NR1 promoter activity. However, we also found that two nonneuronal cell lines (C6 glioma and P19 embryonal carcinoma) that lack NRSF/REST-binding activity, manifest only small amounts of NR1 mRNA compared to neuronal cell lines (PC12 pheochromocytoma and neuronally differentiated P19 cells). The enhancement of NR1 mRNA levels during neuronal differentiation of P19 cells is accompanied by an increase in NR1 promoter activity in an NRSF/REST-binding independent manner. Our results suggest therefore that the absence of NRSF/REST-binding activity is necessary but not sufficient for robust NR1 transcription in neuronal cells.